Identity of mitochondrial and cytosolic glycerate kinases in rat liver and regulation of their intracellular localization by dietary protein.
Glycerate kinase (ATP: D-glycerate 2-phosphotransferase EC 2.7.1.31) is a key enzyme of glyconeogenesis from serine via hydroxypyruvate. A differential centrifugation of rat liver homogenate and an analysis of the particle fraction by sucrose density gradient centrifugation indicated that 72% and 26% of glycerate kinase are present in mitochondria and cytosol, respectively. A study on the intramitochondrial localization of the enzyme suggested that the mitochondrial glycerate kinase was present in inner membrane and/or matrix. It was found that dietary protein selectively induced mitochondrial glycerate kinase. This result suggested that mitochondrial glycerate kinase had a physiological function for gluconeogenesis from serin. However, the metabolic significance of the cytoplasmic enzyme was still unclear. The properties of solubilized-mitochondrial and cytosolic glycerate kinases were compared. However, no difference between the two enzymes could be found in the kinetic properties, thermal stability, molecular size or electrochemical properties. These results suggested that both enzymes originate from common genetic information. In order to elucidate the regulatory mechanism of the intracellular distribution of glycerate kinase in rat liver, the responses of mitochondrial and cytosolic glycerate kinases to an alteration of dietary protein were studied. The result suggested that an alteration of dietary protein content may regulate the distribution and the translocation of glycerate kinase to mitochondria and cytosol as well as the total amount of glycerate kinase.